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Abstract: 
The emerging trend of climate change adaptation in the construction industry has raised the need to identify the sustainability requirements of the construction industry. Considering sustainability has the potential to enhance company profiles and improve relationships with stakeholders particularly clients. This paper presents a case study of a Local Authority and sheds light on some major issues, drivers, benefits, and organisational changes associated with sustainable construction. In addition, it identifies the critical factors for successful sustainable practices. The findings reveal that the implementation of sustainable practices often demands significant organisational and management capabilities such as closer collaboration and joint work between internal units, sustainability experts, sustainability targets as well as collaboration between demand and supply sides. It is found that clients awareness and education are vital for successful sustainable construction.
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1. Introduction
Climate change and its potential impact are gaining increasing attention globally. Thus, the topics of climate change and sustainability challenges are becoming a priority for governments, stakeholders, industry leaders, and companies (). This trend is also reflected in the increased communication about climate change as a new market driver (). 
The Building sector including homes and non-residential buildings (commercial and public) is responsible for 35% of UK total greenhouse gas emissions (GHG). The UK Green Building Council (UKGBC) has stated that the construction industry generates one-third of all waste in the UK and that 30% of emissions from operating buildings could be cut by cheap and simple measures ().  According to the UK Committee on Climate Change (CCC), there are significant opportunities to reduce emissions from the building sector by improving energy efficiency, using low-carbon sources for heating, and decarbonising electricity supply. The construction industry can play a vital role in reducing such  emissions (). 
The Department of the Environment, Transport and the Regions has set out a an industrial strategy for sustainable construction to be achieved by ():
i.	being more profitable and more competitive
ii.	delivering buildings and structures that provide greater satisfaction, well-being and value to customers and users
iii.	respecting and treating  stakeholders more fairly
iv.	enhancing and better protecting the natural environment
v.	minimising consumption of energy (especially carbon-based energy) and natural resources.
     However, there is little explicit research that details the capabilities and management practices pertinent to effective sustainable construction practices. This paper addresses this gap by generating a better understanding of the characteristics of effective sustainable practices. More precisely, its purpose is: (1) to investigate organisational changes associated with sustainable construction, and (2) to identify organisational capabilities, success factors, and management practices necessary for the effective management of such sustainable practices.
The reminder of this paper is organised as follows: Section 2 reviews sustainability literature, including main drivers, and benefits. Section 3 presents research methodology while Section 4 presents results and discussion. Section 5 reports conclusion and future research directions. 
2. Literature Review
Although there are various definitions of sustainability, they have similar messages. It is generally agreed that sustainability has three basic aspects: namely, environmental, social, and economic. Some approaches focus only on the environmental or social or economic considerations, while others attempts to cover all three aspects simultaneously (). Sustainable construction is defined as a construction process that brings environmental responsibility, social awareness, and economic profitability to  built environment  strategies and practices ().
2.1. Environmental Aspects 
The environmental aspects of sustainable construction have been gathering momentum in recent studies. Its impact can be summarised in the following areas:
1.	Waste creation: negative impacts of waste creation are diverse including harming the surroundings by hazardous pollution, taking up land resources for waste landfill, and wasting natural resources. The UK government has introduced the Landfill Tax and Aggregate Levy to reduce waste generation. This legislation has encouraged  major contractors to develop waste management policies and practices ().
2.	Energy use: the construction of a building is an energy demanding process that consumes energy at each stage from site clearance to operation and maintenance throughout the   life cycle. Improving the  energy efficiency of the building results in reduced energy consumption and a reduction in carbon emissions ,a  basic cause of environmental problems Reduced energy use ultimately  improves overall environmental performance of the building. According to ), the built environment is responsible for 50% of  total UK energy consumption. 
3.	Water use: the construction industry can improve water usage in building by incorporating water efficient technologies such as low-water flush toilets and reduced flow taps. These measures can achieve an estimated 20% improvement in water efficiency ().
4.	Pollution and bio-diversity: the Building Research Establishment (BRE) defined pollution from construction as “particles, noise, vibration and vaporous discharges.” Measures should be taken to eliminate this potential pollution. In addition, the construction industry should consider enhancing or at least better protecting biodiversity ().    
2.2. Social Aspects 
Social sustainability focuses on providing high customer satisfaction, responding to the needs of people, and working closely with employees, suppliers, clients, and local communities (). Companies are acknowledging their contribution to the social aspects of sustainability through Corporate Social Responsibility initiatives (CSR). According to ), CSR is a way of doing business that is based on ethical principles and a creation of positive impacts not only for financial shareholders, but  for all stakeholders. It is worth noting that CSR is a voluntary action initiated by companies, however, delivery is not easy and requires a combination of factors. 
2.3. Economic Aspects
The economic aspects of sustainable construction focuses on the importance of stable economic growth by using resources efficiently and adopting measures from fair and rewarding employment through to competitiveness and trade  ADDIN EN.CITE (; ; ).
 There is an increasing consensus that companies can attract investment by focusing on sustainability issues. Considering sustainability has the potential to enhance a company profiles, improve the relationships with stakeholders, and improve perceptions of the construction industry among customers  ADDIN EN.CITE (; ; ; ; ; ). In a related vein, (; ) stated that changing attitudes towards greener growth and sustainable development potential in financial markets are critical factors when assessing companies long-term competitiveness and profitability. From the literature, some emerging economic concepts can be summarised: integration of short-term return and long-term profits, value for money, green value, improved efficiency measures which means maximum output with minimum input, stakeholder collaboration between demand and supply sides, and business pattern changes from a linear process to a cyclic process  ADDIN EN.CITE (; ; ). 
2.4. Drivers of Sustainable Construction
Prior research on sustainable construction has identified three principal driving forces: legislation, market, and ethical motives, as illustrated in Fig.1. The importance of legislation in inducing sustainable construction has been widely recognised  ADDIN EN.CITE (; ; ; ). Fiscal incentives, penalties, and legal costs have punctuated the importance of complying with legislation. In addition, companies can avoid costly capital refits by keeping ahead of legislation ().
Market drivers have also been instrumental in inducing sustainable construction. For example, stakeholders, mainly clients, increasingly require the supply side to adopt sustainable policies and practices in the construction processes  ADDIN EN.CITE (; ; ; ; ), and achieve cost savings through reduction in energy costs and waste minimisation (). Moreover government funds can be obtained by adopting sustainable construction agendas () and  revenues can be improved through new green marketing opportunities ().  
Currently ethical motives are also a key driver for companies to move towards sustainable construction. For example, climate change and environmental degradation have encouraged companies to be ecologically responsible.  CSR and increased social awareness are instrumental in encouraging companies to evaluate their role in society  ADDIN EN.CITE (; ; ; ).


Fig. 1. Drivers of sustainable construction
Fig.1. summarises the driving factors of sustainable construction. This suggests that construction companies adopt   sustainable practices to comply with legislation, to acquire market benefits including competitive advantage, and to improve   ecological and social balance.
2.5. Benefits of Sustainable Construction
Existing research shows that sustainable construction has significant business benefits: for example, a highly valuable green reputation, improved stakeholder relationships, innovation opportunities, reducing life-cycle cost, improved efficiency increased business productivity and achieving long-term profits  ADDIN EN.CITE (; ; ; ; ; ; ; ). 
The Dow Jones Global Sustainability Index (DJGSI) tracks the financial performance of world leading sustainability-driven companies. According to ), DJGSI companies have outperformed the standard Dow Jones Global Index by 15% per year over the period  1994-2000. Elsewhere the FTSE4Good index rates companies on their environmental and social performance. FTSE4Good companies achieve better performance than conventional FTSE100 companies historically (). Such notions demonstrate the positive relationship between sustainability practice and business performance thus leading to improved investment opportunities. 
3. Method
This paper presents an exploratory case study into capabilities and opportunities of sustainable construction through a semi-structured interview with a senior Local Authority officer to shed light on some of the major issues, drivers, benefits, and organisational changes associated with the implementation of sustainable construction in the UK.  
The interview consisted of two main sections. The first section covers general information about the interviewee such as job title, responsibilities, and their experience in environmental sustainability issues. The second section included 9 open-ended questions, to allow for probing and comment on issues brought up during the interview. The interview lasted for almost 1 hour in the interviewee workplace. For the purpose of this paper, we will present only the results of 6 questions: 
1)	What are the critical factors that drive your organisation to adopt green practices?
2)	What are the greatest benefits to your organisation in addressing green issues?
3)	What are the major green issues facing your organisation?
4)	What changes occurred in your organisation when implementing green practices and why?
5)	What conditions changed or need to change for successful green practices?
6)	What organisational and management capabilities are most important for green practices?
4. Results and Discussions
This Local Authority is from a major economic city in the UK, with a population of 212,125. The Authority has advanced sustainability agendas and an ambitious vision to stay at the forefront of future planning.  A senior officer of the Local Authority was interviewed to capture the policy maker perspective.  The interviewee has 34 years experience with the Local Authority and currently is Corporate Asset & Capital Manager where the responsibilities are: asset management, energy management, and design and procurement management. The interviewee regarded himself as an individual with reasonable environmental sustainability experience but noted that some members of his team were experts in environmental sustainability.    
From his perspective, the critical drivers of green practices in a local authority context were (in order):
1.	Climate change and environmental degradation: a local authority should be seen as a leading in these issues.
2.	Cost savings: publically funded bodies are facing cost pressures, such as fuel and energy costs, therefore encouraging the introduction of different green initiatives. 
3.	Social awareness: major issues are faced such as reducing fuel poverty – for instance the Authority has set up a joint venture company to install a combined heating and power (CHP) network. 3 CHPs plants have been installed, at the moment, to reduce energy costs for council houses and some public buildings.

Surprisingly, legislation was not seen as a critical driver. The interviewee said that although Authority has to comply with legislation such as carbon tax and carbon reduction commitment (CRC), even in the absence of such legislation the Authority would adopt green practices for the above reasons.

“We will still make every effort to reduce our energy usage and our carbon footprint because of cost saving, climate change, and social awareness. Environmental legislation is something in the background but not a major driver.”

The greatest benefits in addressing green issues were:
1.	Green credentials: reputation is important for the Authority - it needs to be seen as having engagement in green issues and to show a good example for others.
2.	Innovation: the introduction of CHP plants and hydrogen buses in the city, were green initiatives, which were innovative.
3.	Efficiency: with limited financial resources, the Authority needs to manage in the best way possible. Energy efficiency is one of the primary aims.
4.	Reducing life-cycle cost: the asset management plan is to carry out a life-cycle cost exercise to take decisions on public buildings, either to keep and manage them if it affordable to do or close them down if the operational cost is too high.
5.	Achieving long-term goals: such as carbon reduction and energy savings.

The interviewee said that energy is the major green issue facing the Local Authority in terms of both cost and security. The primary aim is to reduce energy costs. To improve energy security, the Authority is trying to develop an energy delivery model which aims to decentralise the energy source and have different energy sources for different areas of the city. For example, areas with CHPs plants and areas with renewable energy from off-shore wind farms - however, this model still in the planning stage. 

“The more we can become self reliant in energy with initiatives we introduced, the better it will be from our point of view.”

A change brought by implementation of green practices is closer working relationship, between team members, so as to incorporate green issues from the earliest design stage - the design team and the energy team work in the same section. Previously the design team would take on board the installation of renewable energy systems without the experience of the energy team. The close work between asset management and energy team has resulted in identifying inefficient buildings - energy usage of a building is among the assessment criteria to decide which buildings will be kept open and which will be closed down. The interviewee explicitly highlighted the importance of integration of green issues from an early stage in order to deliver better results, specifically the interviewee answer was:

“The earlier the better, adding something later almost like decoration or on the surface is not the way to go. Energy savings should not always result in additional capital costs. Basics such as orientation of building and specification of insulation, and things like that, all impact the cost.”

This discussion has some support in the literature. ) support the early consideration of sustainability in a project life cycle which is likely to result in less of an increase in capital costs than those projects in which decisions of sustainability issues were made at a later stage.  
The interviewee believed that the reputation of the city has been enhanced by green initiatives and the implementation of green practices.
 For successful green practices, the basics have to be backed by all parties, the design side and the user side. Also clients education is important to demonstrate the benefits of such green practices. This view resonates with the literature on clients as the key driver towards sustainable construction. Raising clients awareness is crucial to move away from predominantly short-term financial decision making  ADDIN EN.CITE (; ; ; ). 
Implementing a successful green agenda and practices often demands significant organisational and management capabilities, which include:
1.	Closer collaboration and joint work between different units of the local authority.
2.	Experts within each of the teams, with relevant experience in green practices.
3.	Setting clear and reasonable goals to be achieved by each team (asset team, design team, and energy team) with an agreed annual team plan. For example, the energy team has set a goal to reduce CRC. To achieve this goal, they are trying to ensure energy usage is reduced by 10-15% annually. Additionally, the council saved almost £1 million in water costs as a result of adopting efficient water usage initiatives. A reduction of fuel poverty is also part of the team plan.
The interviewee concluded that management and organisational structure have changed significantly since the implementation of green practices. This view is echoed in other findings in companies in which sustainability practices contributing to profits are called “Harvesters.” This reported lessons learnt such as : Harvesters usually change the organisational structure or adopt  new structures and establish the position of sustainability officer; Harvesters become more collaborative with stakeholders inside and outside of the company; finally, Harvesters change their business model ().  
6. Conclusion and Future Research
Sustainability considerations have the potential to enhance company profiles and improve the perception of the construction industry among clients. However, few studies have investigated the capabilities needed for sustainable construction. This paper has presented a case study of a Local Authority on organisational changes, successful factors, drivers, and benefits associated with adopting sustainable construction. The findings reveal that the management and organisational structure changed significantly in terms of closer joint work, between internal units, to incorporate green issues from an early design stage and the presence of sustainability experts in teams to provide the appropriate guidance.  In addition the case study shows that collaboration between supply and demand sides and clients awareness are crucial for successful sustainable construction. The importance of clients awareness is further supported by the realisation that clients are one of the major stakeholders in the construction industry and that clients normally trigger the design and production of construction facilities. Moreover, setting sustainability targets as a strategy and updating them is another key success factor highlighted by the case study.
Further research will be carried out to identify the key resources and capabilities needed for sustainable construction. Data will be collected from construction-related companies in order to examine the fundamental changes with regard to adopting sustainable construction practices. 
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